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Drawings 



1 . The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the plurality of 
integrators and the plurality of squaring stages must be shown or the features canceled 
from the claims. No new matter should be entered. 

A proposed drawing correction or corrected drawings are required in reply to the 
Office action to avoid abandonment of the application. The objection to the drawings 
will not be held in abeyance. 



2. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, "The 
disclosure concerns," "The disclosure defined by this invention," "The disclosure 
describes," etc. 



Specification 



Claim Objections 

3. Claims 6-11, 14-16, 21-24, 26-32, 3437, 39, 40, 42-44, 47-63, 67-70, and 74 are 
objected to because of the following informalities: the terms "N" and "M" are undefined. 
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It is unclear if these variables are integers, for what range of numbers these terms are 
valid, etc. Appropriate correction is required. 

4. Claims 43-50 are objected to because of the following informalities: on line 1 , the 
phrase "In combination in apparatus for transmitting..." is recited. This phrase is 
confusing. It is unclear what combination is being claimed since there is only one 
apparatus. Appropriate correction or clarification is required. Claim 45 is objected to. 
Line 1 contains the phrase "s". This term should be "as". 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

5. Claims 1-18,21, 29-34, 43, 44, 47, 49, 51 , 54-57 and 59 are rejected under 35 
U.S.C. 102(b) as being anticipated by Tanaka et al (US 5,781,542). 

Regarding claims 1 and 55, Tanaka discloses a method of transmitting data from 
a transmitter to a receiver (figure 2). A plurality of types of multi-valued modulation 
systems having different numbers of multi-valued modulations is determined (column 2, 
lines 29-32). A number of different spreading codes from a plurality of spreading codes 
are determined (column 2, lines 35-41). A parallel presentation of the individual 
sequence to be modulated and spread is shown in figure 2. Each signal is selectively 
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modulated (column 5, lines 7-12) and then spread using one of the spreading codes 
(column 1 1 , lines 50-52). Each spreading code is unique for every user. 

Regarding claims 2 and 56, each sequences is modulated by one of the 
modulations and then spread by one of the spreading codes (column 2, lines 21-41 and 
figure 2). 

Regarding claim 3, this modulated and spread signal is transmitted (figure 2). 

Regarding claim 4, the modulation types that are selected are BPSK, QPSK, 
8PSK and 16PSK (column 5, lines 7-12) and 16 different spread codes are provided. 

Regarding claim 5, each sequences is modulated by one of the modulations and 
then spread by one of the spreading codes (column 2, lines 21-41 and figure 2). 

Regarding claim 6, Tanaka discloses a method of transmitting data from a 
transmitter to a receiver (figure 2). An input is provided to a dividing section and an 
encoding section shown on figure 2. The sequence of symbols is input to a modulation 
section. A plurality of types of multi-valued modulation systems having different 
numbers of multi-valued modulations (M) is determined (column 2, lines 29-32). A 
number of different spreading codes from a plurality of spreading codes (N) are 
determined (column 2, lines 35-41). A parallel presentation of the individual sequence to 
be modulated and spread is shown in figure 2. Each signal is selectively modulated 
(column 5, lines 7-12) and then spread using one of the spreading codes (column 11, 
lines 50-52). Each spreading code is unique for every user. 

Regarding claim 7, each sequences is modulated by one of the modulations and 
then spread by one of the spreading codes (column 2, lines 21-41 and figure 2). 
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Regarding claim 8, this modulated and spread signal is transmitted (figure 2). 

Regarding claims 9 and 10, a parallel presentation of the individual sequence to 
be modulated and spread is shown in figure 2. The sequence is selectively modulated 
and spread. 

Regarding claim 1 1, the modulation types that are selected are BPSK, QPSK, 
8PSK and 16PSK (column 5, lines 7-12) and 16 different spread codes are provided. 

Regarding claim 12, Tanaka discloses a method of transmitting data from a 
transmitter to a receiver (figure 2). An input is provided to a dividing section and an 
encoding section shown on figure 2. The sequence of symbols is input to a modulation 
section. A plurality of types of multi-valued modulation systems having different 
numbers of multi-valued modulations (M) is determined (column 2, lines 29-32). A 
number of different spreading codes from a plurality of spreading codes (N) are 
determined (column 2, lines 35-41). A parallel presentation of the individual sequence to 
be modulated and spread is shown in figure 2. Each signal is selectively modulated 
(column 5, lines 7-12) and then spread using one of the spreading codes (column 1 1 , 
lines 50-52). Each spreading code is unique for every user. 

Regarding claim 13, each of the parallel paths selects a modulation and a 
spreading code and this modulated, spread data sequence is transmitted (column 4, 
lines 5-28). 

Regarding claims 14, 29 and 33, Tanaka discloses a method of transmitting data 
from a transmitter to a receiver (figure 2). An input is provided to a dividing section and 
an encoding section shown on figure 2. The sequence of symbols is input to a 
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modulation section. A plurality of types of multi-valued modulation systems having 
different numbers of multi-valued modulations (M) is determined (column 2, lines 29- 
32). A number of different spreading codes from a plurality of spreading codes (N) are 
determined (column 2, lines 35-41). A parallel presentation of the individual sequence to 
be modulated and spread is shown in figure 2. Each signal is selectively modulated 
(column 5, lines 7-12) and then spread using one of the spreading codes (column 11, 
lines 50-52). Each spreading code is unique for every user. 

Regarding claims 15 and 30, each sequences is modulated by one of the 
modulations and then spread by one of the spreading codes (column 2, lines 21-41 and 
figure 2). 

Regarding claim 16, Tanaka further discloses a receiver stage as shown in figure 
2. The receiver divides the signal into m pieces. The signals are despread (column 4, 
lines 28-37). After dispreading, the signal is demodulated using the previously selected - 
modulation type (column 4, lines 37-42). 

Regarding claims 17 and 31, the data is demodulated using the appropriate 
demodulation type (column 4, lines 37-42). 

Regarding claims 18 and 32, the data is despread using the appropriate 
despreading code (column 4, lines 32-37). 

Regarding claim 21 , Tanaka discloses a method of transmitting data from a 
transmitter to a receiver (figure 2). An input is provided to a dividing section and an 
encoding section shown on figure 2. The sequence of symbols is input to a modulation 
section. A plurality of types of multi-valued modulation systems having different 
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numbers of multi-valued modulations (M) is determined (column 2, lines 29-32). A 
number of different spreading codes from a plurality of spreading codes (N) are 
determined (column 2, lines 35-41). A parallel presentation of the individual sequence to 
be modulated and spread is shown in figure 2. Each signal is selectively modulated 
(column 5, lines 7-12) and then spread using one of the spreading codes (column 11, 
lines 50-52). Each spreading code is unique for every user. Tanaka further discloses a 
receiver stage as shown in figure 2. The receiver divides the signal into m pieces. The 
signals are despread (column 4, lines 28-37). After dispreading, the signal is 
demodulated using the previously selected -modulation type (column 4, lines 37-42). 

Regarding claim 34, the data is encoded at the transmitter and decoded at the 
receiver as shown in figure 2. The controller 20 ensures the data is decoded properly 
(figure 2). 

Regarding claims 43, 51 and 54, Tanaka discloses an apparatus for transmitting 
data from a transmitter to a receiver (figure 2). A plurality of types of multi-valued 
modulation systems having different numbers of multi-valued modulations is determined 
(column 2, lines 29-32). A number of different spreading codes from a plurality of 
spreading codes are determined (column 2, lines 35-41). A parallel presentation of the 
individual sequence to be modulated and spread is shown in figure 2. Each signal is 
selectively modulated (column 5, lines 7-12) and then spread using one of the 
spreading codes (column 1 1 , lines 50-52). Each spreading code is unique for every 
user. The modulated and spread signal is transmitted as shown in figure 2. 

Regarding claim 44, an encoder for encoding the input data is shown in figure 2. 



Application/Control Number: 09/687,024 Page 8 

Art Unit: 2631 

Regarding claims 47 and 49, one of the plurality of data modulations are used on 
each signal as is one of a plurality of spreading codes as stated above. The controller 
20 controls which data modulation and spreading code. 

Regarding claim 57, the combined modulated and spread signal is transmitted as 
shown in figure 2. 

Regarding claim 59, the input signal is encoded as shown in figure 2. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 19, 20 and 22-24 are rejected under 35 U.S.C. 103(a) as being 
unpatentable overTanaka et al (US 5,781,542) in view of Fulghum (US 5,345,469). 

Regarding claims 19, 20, 22 and 23, Tanaka discloses the method stated above 
in paragraph 5. Tanaka discloses the signal is despread and demodulated when 
identified by the controller 20. Tanaka does not disclose identifying the spreading code 
by correlating the received signal. Fulghum discloses using adaptable matched filters to 
provide a correlation to determine which of the spreading codes is the most optimum to 
use. This determines which is in use (column 3, line 63 to column 4, line 16). The use of 
matched filters is well known in CDMA systems (column 3, lines 64-65). They are easy 
and inexpensive to implement and for these reasons, it would have been obvious for 



Application/Control Number: 09/687,024 Page 9 

Art Unit: 2631 

one of ordinary skill in the art at the time of the invention to use the matched filter 
correlation system of Fulghum in the method of Tanaka. 

Regarding claim 24, Fulghum discloses the output of the adaptable matched 
filters is squared and integrated as shown in figure 2. 

7. Claims 25-28, 41 and 42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Park (US 6,160,840) in view of Tanaka et al (US 5,781 ,542). 

Regarding claim 25, Park discloses a method of transmitting data shown in figure 

1 . The input signal is encoded (111), punctured (1 1 5), modulated (1 21 ) and spread 
(119). This output data is then transmitted (column 1 , lines 38-48 and line 66 to column 

2, line 4). Park does not disclose modulating the interleaved data then spreading the 
signal prior to transmission. Tanaka discloses modulating the data using one of a 
plurality of data modulations prior to using one of a plurality of spreading codes (column 
2, lines 29-41). The method of Tanaka allows an information system to transmit 
information at high speeds with high quality even when spread codes of necessary 
number cannot be obtained (column 2, lines 16-20). For this reason, it would have been 
obvious for one of ordinary skill in the art at the time of the invention to utilize the 
method of transmitting data of Tanaka in the method of Park. 

Regarding claims 26 and 28, Tanaka further discloses plurality of types of multi- 
valued modulation systems having different numbers of multi-valued modulations is 
determined (column 2, lines 29-32). A number of different spreading codes from a 
plurality of spreading codes are determined (column 2, lines 35-41). A parallel 
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presentation of the individual sequence to be modulated and spread is shown in figure 
2. Each signal is selectively modulated (column 5, lines 7-12) and then spread using 
one of the spreading codes (column 11, lines 50-52). Each spreading code is unique for 
every user. 

Regarding claim 27, each sequences is modulated by one of the data 
modulations and then spread by one of the spreading codes (column 2, lines 21-41 and 
figure 2). 

Regarding claim 41, Park discloses a method of receiving transmitted data as 
shown in figure 2. The RDATA signal is despread (213), demodulated (211), de- 
interleaved (215) and de-punctured (31 1). This output data is then processed by down 
stream elements (column 2, lines 5-31). Park does not disclose despreading the 
received signal prior to demodulation. Tanaka discloses dispreading the data using one 
of a plurality of dispreading codes prior to using one of a plurality of demodulation codes 
(column 4, lines 28-51). The method of Tanaka allows an information system to transmit 
information at high speeds with high quality even when spread codes of necessary 
number cannot be obtained (column 2, lines 16-20). For this reason, it would have been 
obvious for one of ordinary skill in the art at the time of the invention to utilize the 
method of receiving and processing data of Tanaka in the method of Park. 

Regarding claim 42, the controller 20 identifies which of the dispreading codes to 
apply to the received signal and which of the data demodulations to use to demodulate 
the despread signal (column 4, lines 28-51 ). 



Application/Control Number: 09/687,024 Page 1 1 

Art Unit: 2631 

8. Claims 35-40, 45, 46, 48, 50, 52, 53, 58 and 60 are rejected under 35 U.S.C. 
103(a) as being unpatentable overTanaka et al (US 5,781,542) in view of Park (US 
6,160,840). 

Regarding claim 35, Tanaka discloses the method stated above in paragraph 5. 
Tanaka does not disclose puncturing the data at the transmitter. Park discloses in figure 
1 , puncturing the data prior to transmission. By puncturing the data signal, a secondary 
data signal can be input to the primary signal. This signal can later be recovered and 
the receiver (column 1 , lines 14-38). It would have been obvious for one of ordinary skill 
in the art at the time of the invention to incorporate the data puncturing method of Park 
into the method of Tanaka. The punctured data cause a receiver to correct for errors 
and recover the data in its original form to obtain a desired symbol rate (column 1 , lines 
23-38). 

Regarding claim 36, Tanaka discloses the method stated above in paragraph 5. 
Tanaka does not disclose puncturing the data at the transmitter. Park discloses in figure 
1, puncturing the data prior to transmission. The signal is de-punctured in the receiver 
(figure 2). By puncturing the data signal, a secondary data signal can be input to the 
primary signal. This signal can later be recovered at the receiver (column 1 , lines 14- 
38). It would have been obvious for one of ordinary skill in the art at the time of the 
invention to incorporate the data puncturing method of Park into the method of Tanaka. 
The punctured data cause a receiver to correct for errors and recover the data in its 
original form to obtain a desired symbol rate (column 1 , lines 23-38). 
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Regarding claim 37, Tanaka discloses the method stated above in paragraph 5. 
Tanaka does not disclose puncturing the data at the transmitter or de-puncturing the 
data after demodulation and dispreading has occurred. Park discloses in figure 1, 
puncturing the data prior to transmission. The signal is de-punctured in the receiver 
(figure 2). By puncturing the data signal, a secondary data signal can be input to the 
primary signal. This signal can later be recovered at the receiver (column 1 , lines 14- 
38). It would have been obvious for one of ordinary skill in the art at the time of the 
invention to incorporate the data puncturing method of Park into the method of Tanaka 
after dispreading and demodulation has occurred. The punctured data cause a receiver 
to correct for errors and recover the data in its original form to obtain a desired symbol 
rate (column 1 , lines 23-38). 

Regarding claim 38, Tanaka discloses the method stated above in paragraph 5. 
Tanaka does not disclose puncturing and interleaving the data at the transmitter. Park 
discloses in figure 1 , puncturing and interleaving the data prior to transmission. The 
signal is de-punctured in the receiver (figure 2). By puncturing and interleaving the data 
signal, a secondary data signal can be input to the primary signal. This signal can later 
be recovered at the receiver (column 1 , lines 14-38). It would have been obvious for one 
of ordinary skill in the art at the time of the invention to incorporate the data puncturing 
and interleaving method of Park into the method of Tanaka. The punctured data cause 
a receiver to correct for errors and recover the data in its original form to obtain a 
desired symbol rate (column 1, lines 23-38). 
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Regarding claim 39, Tanaka discloses the method stated above in paragraph 5. 
Tanaka does not disclose puncturing and interleaving the data at the transmitter. Park 
discloses in figure 1, puncturing and interleaving the data prior to transmission. The 
signal is de-punctured in the receiver (figure 2). By puncturing and interleaving the data 
signal, information can be removed from the signal. This information can later be 
recovered at the receiver (column 1 , lines 14-38). It would have been obvious for one of 
ordinary skill in the art at the time of the invention to incorporate the data puncturing and 
interleaving method of Park into the method of Tanaka. The punctured data cause a 
receiver to correct for errors and recover the data in its original form to obtain a desired 
symbol rate (column 1, lines 23-38). 

Regarding claim 40, Tanaka discloses dispreading the received data according 
to one of the plurality of spreading codes and demodulating according to one of the data 
modulations (column 4, lines 28-51 ) to recover the original signal. 

Regarding claims 45, 48 and 53, Tanaka discloses the method stated above in 
paragraph 5. Tanaka does not disclose interleaving the data at the transmitter. Park 
discloses in figure 1 , interleaving the data prior to transmission. By interleaving the data 
signal, the order of the signal can be changed. If an error were to occur, instead of 
consecutive symbols being affected, non-consecutive information would be corrupted 
allowing data correction to have a chance of recovering the original data. It would have 
been obvious for one of ordinary skill in the art at the time of the invention to incorporate 
the data interleaving method of Park into the method of Tanaka for the reason stated 
above. 
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Regarding claim 46, Tanaka discloses the method stated above in paragraph 5. 
Tanaka does not disclose puncturing the data at the transmitter. Park discloses in figure 
1 , puncturing the data prior to transmission. By puncturing the data signal, a secondary 
data signal can be input to the primary signal. This signal can later be recovered and 
the receiver (column 1 , lines 14-38). It would have been obvious for one of ordinary skill 
in the art at the time of the invention to incorporate the data puncturing method of Park 
into the method of Tanaka. The punctured data cause a receiver to correct for errors 
and recover the data in its original form to obtain a desired symbol rate (column 1 , lines 
23-38). 

Regarding claim 50, Tanaka discloses the method stated above in paragraph 5. 
Tanaka does not disclose puncturing the data at the transmitter. Park discloses in figure 
1, puncturing and interleaving the data prior to transmission. By puncturing and 
interleaving the data signal, a secondary data signal can be input to the primary signal. 
This signal can later be recovered and the receiver (column 1 , lines 14-38). It would 
have been obvious for one of ordinary skill in the art at the time of the invention to 
incorporate the data puncturing and interleaving method of Park into the method of 
Tanaka. The punctured and interleaved data cause a receiver to correct for errors and 
recover the data in its original form to obtain a desired symbol rate (column 1 , lines 23- 
38). 

Regarding claims 52, 58 and 60, Tanaka discloses the method stated above in 
paragraph 5. Tanaka does not disclose puncturing the data at the transmitter. Park 
discloses in figure 1 , puncturing the data prior to transmission. The signal is de- 
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punctured in the receiver (figure 2). By puncturing the data signal, information can be 
removed from the signal. This information can later be recovered at the receiver 
(column 1 , lines 14-38). It would have been obvious for one of ordinary skill in the art at 
the time of the invention to incorporate the data puncturing method of Park into the 
method of Tanaka. The punctured data cause a receiver to correct for errors and 
recover the data in its original form to obtain a desired symbol rate (column 1 , lines 23- 
38). 

9. Claims 61-63 and 66 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tanaka et al (US 5,781 ,542) in view of Lee et al (US 6,1 1 1 ,868). 

Regarding claim 61 , Tanaka discloses an apparatus for transmitting data from a 
transmitter to a receiver (figure 2). A plurality of types of multi-valued modulation 
systems having different numbers of multi-valued modulations is determined (column 2, 
lines 29-32). A number of different spreading codes from a plurality of spreading codes 
are determined (column 2, lines 35-41). A parallel presentation of the individual 
sequence to be modulated and spread is shown in figure 2. Each signal is selectively 
modulated (column 5, lines 7-12) and then spread using one of the spreading codes 
(column 1 1 , lines 50-52). Each spreading code is unique for every user. Tanaka does 
not disclose using a plurality of matched filters to correlate the received signal. 

Lee discloses using a plurality of matched filters to determine if one of the 
outputs of the matched filters has a value higher than a critical value (column 1, lines 
24-40). This comparison is done in the decision unit 12 shown in figure 1. This process 
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reduces the average acquisition time as compared to serial acquisition systems 
9column 1 , lines 36-40). For this reason, it would have been obvious for one of ordinary 
skill in the art at the time of the invention to combine the filter arrangement of Lee into 
the apparatus of Tanaka to obtain the correct spread signal at the receiver quickly. 

Regarding claim 62, Tanaka discloses the receiver despreads the signal using 
the appropriate spreading code (column 4, lines 28-51). 

Regarding claim 63, Tanaka discloses the receiver demodulates the signal using 
the appropriate demodulation (column 4, lines 28-51 ). 

Regarding claim 66, Tanaka discloses a decoder for decoding the received 
signal (figure 2). 

10. Claims 64, 65 and 67 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tanaka et al (US 5,781 ,542) in view of Lee et al (US 6,1 1 1 ,868) further in view of 
Park (US 6,160,840). 

Regarding claim 64, the apparatus of the combination of Tanaka and Lee is 
disclosed above in paragraph 9. The combination does not disclose the use of a de- 
puncturer in the receiver for restoring portions of removed data. Park discloses in figure 
1, puncturing the data prior to transmission. The signal is de-punctured in the receiver 
(figure 2). By puncturing the data signal, information can be removed from the signal. 
This information can later be recovered at the receiver (column 1 , lines 14-38). It would 
have been obvious for one of ordinary skill in the art at the time of the invention to 
incorporate the data puncturing apparatus of Park into the apparatus of Tanaka and 
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Lee. The punctured data cause a receiver to correct for errors and recover the data in 
its original form to obtain a desired symbol rate (column 1, lines 23-38). 

Regarding claim 65, the apparatus of the combination of Tanaka and Lee is 
disclosed above in paragraph 9. The combination does not disclose the use of a de- 
interleaving. Park discloses in figure 1, interleaving the data prior to transmission. By 
interleaving the data signal, the order of the signal can be changed. If an error were to 
occur, instead of consecutive symbols being affected, non-consecutive information 
would be corrupted allowing data correction to have a chance of recovering the original 
data. It would have been obvious for one of ordinary skill in the art at the time of the 
invention to incorporate the data interleaving apparatus of Park into the apparatus of 
Tanaka and Lee for the reason stated above. 

Regarding claim 67, the apparatus of the combination of Tanaka and Lee is 
disclosed above in paragraph 9. The combination does not disclose the use of a de- 
puncturer and a de-inteleaver in the receiver for restoring portions of removed data. 
Park discloses in figure 1 , puncturing the data prior to transmission. The signal is de- 
punctured in the receiver (figure 2). By puncturing the data signal, information can be 
removed from the signal. This information can later be recovered at the receiver 
(column 1 , lines 14-38). It would have been obvious for one of ordinary skill in the art at 
the time of the invention to incorporate the data puncturing apparatus of Park into the 
apparatus of Tanaka and Lee. The punctured data cause a receiver to correct for errors 
and recover the data in its original form to obtain a desired symbol rate (column 1, lines 
23-38). Park, also, discloses in figure 1, interleaving the data prior to transmission. By 
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interleaving the data signal, the order of the signal can be changed. If an error were to 
occur, instead of consecutive symbols being affected, non-consecutive information 
would be corrupted allowing data correction to have a chance of recovering the original 
data. It would have been obvious for one of ordinary skill in the art at the time of the 
invention to incorporate the data interleaving apparatus of Park into the apparatus of 
Tanaka and Lee for the reason stated above. 

1 1 . Claims 68-70 and 73 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tanaka et al (US 5,781 ,542) in view of Lee et al (US 6,1 1 1 ,868) further in view of 
Fulghum (US 5,345,469). 

Regarding claim 61 , Tanaka discloses an apparatus for transmitting data from a 
transmitter to a receiver (figure 2). A plurality of types of multi-valued modulation 
systems having different numbers of multi-valued modulations is determined (column 2, 
lines 29-32). A number of different spreading codes from a plurality of spreading codes 
are determined (column 2, lines 35-41). A parallel presentation of the individual 
sequence to be modulated and spread is shown in figure 2. Each signal is selectively 
modulated (column 5, lines 7-12) and then spread using one of the spreading codes 
(column 1 1 , lines 50-52). Each spreading code is unique for every user. Tanaka does 
not disclose using a plurality of matched filters to correlate the received signal. 

Lee discloses using a plurality of matched filters to determine if one of the 
outputs of the matched filters has a value higher than a critical value (column 1 , lines 
24-40). This comparison is done in the decision unit 12 shown in figure 1. This process 
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reduces the average acquisition time as compared to serial acquisition systems 
9column 1, lines 36-40). For this reason, it would have been obvious for one of ordinary 
skill in the art at the time of the invention to combine the filter arrangement of Lee into 
the apparatus of Tanaka to obtain the correct spread signal at the receiver quickly. 

The combination of Tanaka and Lee does not disclose a plurality of integrators, a 
plurality of squaring stages and a comparator for determining the largest output. 
However, Fulghum discloses a serial matched filter arrangement where the output of 
each matched filter is squared and integrated (figure 2). This value is stored until all 
codes have been processed and the codes are compared to determine the optimum 
spreading code (column 3, line 63 to column 4, line 29). This serial method is time 
consuming. It would have been obvious for one of ordinary skill in the art at the time of 
the invention to incorporate the integrating and squaring method of Fulghum in the 
parallel matched filter arrangement of the combination of Tanaka and Lee to speed up 
the comparison to determine the optimum spreading code. 

Regarding claim 69, Tanaka discloses the dispreading circuit shown in figure 2. 

Regarding claim 70, Tanaka discloses the demodulator circuit shown in figure 2. 

Regarding claim 73, Tanaka discloses the decoding circuit shown in figure 2. 

12. Claims 71, 72 and 74 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tanaka et al (US 5,781 ,542) in view of Lee et al (US 6,1 1 1 ,868) further in view of 
Fulghum (US 5,345,469) in view of Park (US 6,160,840). 
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Regarding claim 71, the apparatus of the combination of Tanaka, Lee and 
Fulghum is disclosed above in paragraph 1 1 . The combination does not disclose the 
use of a de-puncturer in the receiver for restoring portions of removed data. Park 
discloses in figure 1, puncturing the data prior to transmission. The signal is de- 
punctured in the receiver (figure 2). By puncturing the data signal, information can be 
removed from the signal. This information can later be recovered at the receiver 
(column 1 , lines 14-38). It would have been obvious for one of ordinary skill in the art at 
the time of the invention to incorporate the data puncturing apparatus of Park into the 
apparatus of Tanaka, Lee and Fulghum. The punctured data cause a receiver to correct 
for errors and recover the data in its original form to obtain a desired symbol rate 
(column 1 , lines 23-38). 

Regarding claim 72, the apparatus of the combination of Tanaka, Lee and 
Fulghum is disclosed above in paragraph 1 1 . The combination does not disclose the 
use of a de-interleaving. Park discloses in figure 1 , interleaving the data prior to 
transmission. By interleaving the data signal, the order of the signal can be changed. If 
an error were to occur, instead of consecutive symbols being affected, non-consecutive 
information would be corrupted allowing data correction to have a chance of recovering 
the original data. It would have been obvious for one of ordinary skill in the art at the 
time of the invention to incorporate the data interleaving apparatus of Park into the 
apparatus of Tanaka, Lee and Fulghum for the reason stated above. 

Regarding claim 74, the apparatus of the combination of Tanaka, Lee and 
Fulghum is disclosed above in paragraph 1 1 . The combination does not disclose the 
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use of a de-puncturer and a de-inteleaver in the receiver for restoring portions of 
removed data. Park discloses in figure 1, puncturing the data prior to transmission. The 
signal is de-punctured in the receiver (figure 2). By puncturing the data signal, 
information can be removed from the signal. This information can later be recovered at 
the receiver (column 1, lines 14-38). It would have been obvious for one of ordinary skill 
in the art at the time of the invention to incorporate the data puncturing apparatus of 
Park into the apparatus of Tanaka and Lee. The punctured data cause a receiver to 
correct for errors and recover the data in its original form to obtain a desired symbol rate 
(column 1, lines 23-38). Park, also, discloses in figure 1, interleaving the data prior to 
transmission. By interleaving the data signal, the order of the signal can be changed. If 
an error were to occur, instead of consecutive symbols being affected, non-consecutive 
information would be corrupted allowing data correction to have a chance of recovering 
the original data. It would have been obvious for one of ordinary skill in the art at the 
time of the invention to incorporate the data interleaving apparatus of Park into the 
apparatus of Tanaka, Lee and Fulghum for the reason stated above. 



Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Ghosh et al (US 6,366,601) discloses a spread spectrum system 
that selects one of a plurality of data modulations and one of a plurality of spreading 
codes (figure 1 and abstract). Bruckert et al (US 5,204,876) discloses a method of 
encoding, puncturing, interleaving, modulating and spreading an input signal (figure 3). 
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